The effect of fetal thyroparathyroidectomy on the transport of calcium across the ovine placenta to the fetus.
The ovine fetal placenta has been perfused with autologous fetal blood under controlled conditions in eleven experiments in which the fetus was first removed. Eight of these experiments involved four pairs of twins, one lamb of which had been thyroparathyroidectomized (TXPTX) three to seven days earlier. By this time the normal placental calcium gradient from mother to fetus had either decreased or been reversed. The mean rate of transport of calcium from the mother was unchanged by previous fetal TXPTX, but the final calcium gradient achieved from the mother to the perfusing blood was significantly less than with placentae from intact fetuses. No significant alteration in fetal plasma I,25-dihydroxyvitamin D (I,25(OH)2D) concentration was observed as a result of the fetal TXPTX, indicating that hypocalcaemia can compensate for the lack of PTH in fetal production of I,25(OH)2D. Fetal thyroidectomy with replacement of thyroxine did not lead to reversal of the placental calcium gradient, indicating that calcitonin was not involved. It is suggested that in the ovine fetus, parathyroid hormone promotes the active transport of calcium from mother to fetus, so that in its absence the fetus must obtain its calcium for growth by reducing its calcaemia and thereby allow net diffusion of calcium to replace the action of the placental calcium pump. The price paid for this compensation is marked hypocalcaemia and defective calcification of osteoid.